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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . ^ This communication is responsive to 05/26/2009 . 

2. ^ The allowed claim(s) is/are 1-28 . 

3. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

3)0 All b)nSome* c) □ None of the: 

1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) O including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the bacl() of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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1 . □ Notice of References Cited (PTO-892) 

2. O Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. □ Information Disclosure Statements (PTO/SB/08), 

Paper No./Mail Date 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 



5. □ Notice of Informal Patent Application 

6. M Interview Summary (PTO-413), 

Paper No./Mail Date 06/05/2009 . 
7. 13 Examiner's Amendment/Comment 

8. IS Examiner's Statement of Reasons for Allowance 

9. □ Other . 



/Kenneth R Horlick/ 

Primary Examiner, Art Unit 1637 



/M. S.I, Mark Staples 
Examiner, Art Unit 1637 
June 5, 2009 
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DETAILED ACTION 
EXAMINER'S AMENDMENT 

1 . An examiner's amendment to tiie record appears below. Sliould tlie clianges 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Attorney Livnat on 06/05/2009. 

The application has been amended as follows. Claims 1,2, 17, and 24-28 are 
amended as follows. 



1 . (currently amended) A method of determining the relative copy number (CN) of a first 
nucleotide sequence I (NucSeql) in a tesLsample using an amplification technique, said method 
comprising the steps ofi 

( 1 ) adding to the tesLsample that comprises NucSeql axid a jCrbromosonie -derived secotid 
.3iiCj.?.Qti.de sequence jl 

,:. nucleotides, 

,:. primers, 

.- polymerase, 

a firslprobe s?i?iUlfe.>to NucSeql^ comprising a first fiuorophore and a 

quencher, and/or^ S5:cond probe spgciiic Jo NucSeqII, comprising a second 
fiuorophore and a quencher, wherein the first fiuorophore and the second 
fiuorophore are different; and optionally 
- my additional reagents required for amplification, 

(2) carrying out the following amplification steps in one or more amplification cycles: 
(a) amplifying NucSeql in said test ssiinple . 
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(b) 
(c) 



(d) 



amplifying NucSeqII in saMlgstsan]^^^^ 

^Ijiltials. dilutions. a third nucleotide sequence F (NucSeqF) corresponding to 

Nuc S e ql ^o.^lki^ih saMlilSi.profeg.is^ 

wherein the relationship of NucSeql and NucSeqF is defined as 

(A) NucSeql hybridizes to the complement of NucSeqF, and 

(B) NucSeqF hybridizes to the complement of NucSeql, 
both under stringent hybridization conditions, and^ if NucSeql and 
NucSeqF differ in length, the shorter of the two is at most 30% shorter 
than the other; and 

in a CQDtrol saaiple. to vvhicb> said in gredients of (1) are added, amplifidng at 
iIUi!Jii>j£„di]Jiiiyii^^^^^ fourth nucleotide sequence IF (NucSeqIF) corresponding 
to NucSeqH jo \vbiclLSi?:id.Se£«^ ip^.iJ;ifi.gre§S?i*J£.<>L 
^MAs&S&Ufi..ZT.Q}2S.! 

wherein the relationship of NucSeqII and NucSeqIF is defined as 

(A) NucSeqII hybridizes to the complement of NucSeqIF, and 

(B) NucSeqIF hybridizes to the complement of NucSeqII, 

both under stringent hybridization conditions, and^ if NucSeqII and " 
NucSeqIF differ in length, the shorter of the two is, at most, 30% 
shorter than the other; 



wherein 



(i) NucSeqF and NucSeqIF are both localized on a single vector in which" 
the ratio of NucSeqF to NucSeqIF is known, 

(ii) standard curves SCi and SCn comprising at least two reference points 
are generated by amplification of NucSeqF and NucSeqIF, 
respectively, at multiple dilutions, wb£reiRjl]e_^tMiil!£,gy 
concenlration or dilution oFNiicSegr axid NacSeqil" is known ^and 
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at least one pair of amplification reactions (a) and (b) or (c) and (d) is 
performed in a single container and monitored by fluorescence during 
amplification; 

(3) determining the results of the amplifications of step (2) expressed as threshold cycle 

(Ct)jisjiibi!ction afs^^ 

(4) obtaining from the results in step (3) the following values: 

(i) "Conc-lsci" which is the concentration, [[or]] quantity or_dilmK>!i,in the test 
sample of NucSeql detemiined from standard ciu've SCi; and 

(ii) "Conc-IIscii" which is the concentration^ [[or]] quantity orjliMMLiii the test 
sample of NucSeqII determined fi-om standard curve SCn, 

which standard curves express threshold cycle as a function of said starting 
concentration^ [[or]] quantity or /ajytion; and 

(5) determining from the values obtained in step (4) the relative CN of NucSeql with 
respect to NucSeqII by the formula: 

Relative CN = Conc-Isci 
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thereby determining the relative CN of NucSeql in said test sasnple. 



2. (currently amended) A method for determining the absolute CN of a nucleotide 
sequence NucSeql in a tct.t sample, comprising: 

(a) determining the relative CN using the method of claim 1 8, and 

(b) multipljdng the relative CN by the absolute CN of NucSeqII per cell. 

17. (currently amended) A method according to claim 1, wherein the t^Lsample is derived 
from cells. 

24. (currently amended) A method of determining the relative CN of a first nucleotide 
sequence I (NucSeql) in a iesi sample using an amplification technique, said method comprising 

the steps of: 
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(1) adding to the test. sample thaj, canipris^^^^ , 

- nucleotides, 

;: primers, 

- polymerase, 

:: a firslprobe ;H?-iy:iL'£jo NucSeql „ comprising a Jirst fluorophore and a , 

^ ^ ------ - ""^x" 

quencher, and/or^ sg.&iyM.p^oi'^ Jl*ii£3^ NucSeqll^omprising a second 
fluorophore and a quencher, wherein the first fluorophore and the second \ 
fluorophore are different; and optionally 

a!w additional reagents required for ainpliticatio!!, '. J, 

(2) carrying out the following amplification steps in one or more amplification cycles: 

(a) amplifying NucSeql in said test sasnple . 

(b) amplifying NucSeqnjn.!;;sid je5t,jia^ • 

(c) i?;L;?:.yfU;liM.si?:f!]x?k.Ji;i.MiAi;h.siLy.jR^ ' 
in^iliai^-.dAiiUiQSS.a third nucleotide sequence I' (NucSeql') corresponding to 
NucSeql Vvinch j;ud Xyiijirobe 4AlAi^J>j:S&>5B»£.Sll5Uiiik^^ 

p?Qb.?.5 

wherein the relationship of NucSeql and NucSeqF is defined as *\ > 

(A) NucSeql hybridizes to the complement of NucSeqF, and *, \ 

(B) NucSeql' hybridizes to the complement of NucSeql, 
both under stringent hybridization conditions, and. if NucSeql and 
NucSeqF differ in length, the shorter of the two is at most 30% shorter , 
than the other; and 

(d) ixi a c<jnirol sa:n)p}e, to wbicji said ingrcdie;}tt8 of (1 ) are added, amplifying ai 
niuitiple diluiioris; a fourth nucleotide sequence IF (NucSeqlF) corresponding 
to NucSeqll ^o which said second probe is also specific, in the pregexice of 
said second p robe. 

wherein the relationship of NucSeqII and NucSeqIF is defined as * 
(A) NucSeqII hybridizes to the complement of NucSeqIF, and 
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(3) 
(4) 



(5) 



wherein 



(i) 
(ii) 



(B) NucSeqir hybridizes to the complement of NucSeqll, 
both under stringent hybridization conditions, and^ if NucSeqII and 
NucSeqll' differ in length, the shorter of the two is, at most, 30% 
shorter than the other; 

NucSeqF andNucSeqlF are both localized on a single vector in which " 
the ratio of NucSeql' to NucSeqll' is known, 

standard curves SCi and SCn comprising at least two reference points 
are generated by amplification of NucSeqF andNucSeqIF, 
respectively, at multiple dilutions, wherein the starting quantity. 

conceriteatson ar dilution of NiivSeoF and NiJcSeoTF' is know!. and 



(iii) at least one pair of amplitlcation reactions (a) and (b) or (c) and (d) is 
performed in a single container and monitored by fluorescence during 
amplification; 

determining the results of the amplifications of step (2) expressed as threshold cycle 
(Ct) as :3. :^v.!nctiox! of ssdd starting qusantily, coticenti-atiox! or dilution. : 
obtaining from the results in step (3) the following values: 

(i) "Conc-Isci" which is the concentration, [[or]] quantity OLdiii-jioiLiii the test 
sample of NucSeql determined from standard ciirve SCj; and 

(ii) "Conc-IIscn" which is the concentration, [[or]] quantity or d iUUion in the test 
sample of NucSeqll determined from standard curve SCn, 

which standard curves express threshold cycle as a fimction of said stardng 

concentratioi^ [{or]] quantity or ^ilutiati ; and 
determining from the values obtained in step (4) the relative CN of NucSeql with 
respect to NucSeqll by the formula: 

Relative CN = Conc-Isci 
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thereby determining the relative CN of NucSeql in said test sample, 
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25. (currently amended) The method of claim 1 wherein the quantity in the lest .sample in 
step (4) is the number of copies of NucSeql or NucSeqII obtained from the respective standard 
curves in which the quantity or relative dilution of NucSeql' or NucSeqII', expressed as copy 
number, is plotted on the X-axis. 

26. (currently amended) The method of claim 1 wherein the concentration in the tesLsample 
in step (4) is the molar or weight concentration of NucSeql or NucSeqII obtained from the 
respective standard curves in which the concentration or relative dilution of NucSeql' or 
NucSeqir is plotted on the X-axis. 

27. (currently amended) The method of claim 24, wherein the quantity in the tesLsample in 
step (4) is the number of copies of NucSeql or NucSeqII obtained from the respective standard 
curves in which the quantity or relative dilution of NucSeql' or NucSeqII', expressed as copy 
number, is plotted on the X-axis. 

28. (currently amended) The method of claim 24, wherein the concentration in the tesi 
sample in step (4) is the molar or weight concentration of NucSeql or NucSeqII obtained from 
the respective standard curves in which the concentration or relative dilution of NucSeql' or 
NucSeqir is plotted on the X-axis. 

Allowable Subject Matter 

2. Claims 1-28 are allowed. 

3. Amendments to claims have overcome prior rejections. 

4. The following is an examiner's statement of reasons for allowance. No prior art 
was found which teaches or fairly suggests a nucleic acid amplification technique that 

uses two nucleic acid sequences on a single vector as controls to determine the relative 
copy number ratio of two corresponding nucleic acid sequences. The closest prior art 
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found was Ginzinger et al. (2002) and Zhang et al. (1997) each of whom teach use of 
known nucleic acid sequences to determine relative copy numbers of unknown nucleic 
acid sequences. However, neither Ginzinger et al. (2002) nor Zhang et al. (1997) teach 
or fairly suggest a control or standard which has two nucleic acid sequences on a single 
vector. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Close 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MARK STAPLES whose telephone number is (571)272- 
9053. The examiner can normally be reached on Monday through Thursday, 9:00 a.m. 
to 6:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tlie status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
/M.S./ 

Mark Staples 
Examiner 
Art Unit 1637 
June 5, 2009 

/Kenneth R Horlick/ 

Primary Examiner, Art Unit 1637 



